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A TOOTHBRUSH 
This invention relates to a toothbrush. 

Dentists and other dental professionals have long recognized the advantages 
in applying a rotary motion to the bristles of a toothbrush when cleaning teeth such 
that the bristles move in a generally circular path across the surface of the teeth. 
This is particularly important in the region where the teeth protrude from the gum line. 

It has been observed that the desired rotational action of the bristles can be 
difficult to achieve using conventional toothbrushes of the type having a head portion 
that is rigidly connected to a handle due to the size and configuration of both the 
toothbrush and the person's mouth. 

Attempts have been made to overcome the aforementioned problems by 
providing toothbrushes that have a head portion which is flexibly connected to the 
handle. However this still does not overcome the problem that rotational motion of 
the bristles can only be achieved by the user rotating the entire head portion inside 
the user's mouth. This can be rather difficult and wherein generally speaking only 
the surfaces of some teeth can be cleaned in this manner, particularly if contact with 
the adjacent surfaces of the mouth are to be avoided. 

Toothbrushes having electrically driven rotatable bristles are known. 
However, electric toothbrushes tend to be rather expensive to purchase. 
Furthermore, it has been observed that many people are generally hesitant about 
placing an electrically powered device in their mouths in the belief that it is potentially 
dangerous to do so. Manually operated toothbrushes thus remain by far the 
preferred means by which persons clean their teeth. 

Prior attempts have been made to provide a manually operated toothbrush 
that can impart a rotary motion to its brush head and thus the bristles mounted 
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thereon. However, a disadvantage associated with many of these devices is that two 
hands are often required to operate them. It has also been observed that the 
construction of many of these devices does not enable users to easily clean the rear 
molars. In particular, the size of the mouth and the construction of many of the 
devices prohibits lateral movement of the rotatable bristles across the crown of the 
rear molars. Furthermore, in many instances the bristles do not move in a circular 
motion over the surface of the teeth. 

It is an object of the present invention to provide a toothbrush that overcomes 
at least one of the aforementioned disadvantages and which will be reliable and 
efficient in use. 

With the foregoing and other objects in view this invention in one aspect 
resides in a manually operable toothbrush including: 

a handle having drive means associated with one end thereof; 

a housing that in use is beatable inside a user's mouth and which is adapted 
to receive said drive means; 

a tube connected to said housing and through which said handle extends; 

a bristle assembly that is capable of rotation relative to said housing, said 
bristle assembly having a driven portion that is retained within said housing and 
which is operatively connected to said drive means and wherein rotation of said 
bristle assembly is effected by reciprocal movement of said handle relative to said 
housing, and whereby in use a free end of said tube is always located outside the 
user's mouth. 

The housing may, in some embodiments , be capable of flexible movement 
relative to said handle. For example, the connection connecting the handle to the 
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housing may be a flexible connection. Alternatively, the handle, or selected portions 
of the handle, may be constructed from a flexible material. 

In addition to having a plurality of rotatable bristles, the housing may also 
include a plurality of bristles whose position relative to said housing are fixed. The 

5 bristles may be arranged according to a particular pattern. For example, the 
rotatable bristles may be surrounded by fixed bristles that extend along the periphery 
of the head portion, in addition, the length of the fixed bristles and the rotatable 
bristles may be the same or may differ. For example, in one embodiment the longer 
rotatable bristles may stand proud of the fixed bristles. 

10 The drive means may consist of a rack and at least one mating pinion and 

wherein the rotatable bristles may be mounted on said pinion. In one embodiment, 
the rack may be connected to or formed integrally with the handle and wherein 
rotational movement of the bristles is effected by reciprocal movement of the handle 
towards and away from the housing. Alternatively the rack may consist of a driving 

15 member that is slidably mounted on the handle and wherein movement of the driving 
member may be effected using the user's thumb. 

The rack may also include motion dampening means, such as a tension or 
compression spring connected to and located intermediate one end of the rack and 
an opposing end of a separate driving member used to impart motion to the rack. 

20 The motion dampening means may be used to compound the extent of rotational 
movement of the bristles derived from movement of the driving member. 

The drive means, or a significant portion of same, is preferably enclosed within 
the housing of the toothbrush thereby reducing the likelihood of saliva and food 
products becoming trapped within the drive means. For example, the rack like end 

25 portion of the handle and the mating pinions may be housed within a tubular housing. 
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The housing preferably includes a closed end which is inserted in the user's mouth 
and an opening at the other end through which the handle extends, and wherein the 
opening is never placed inside the user's mouth during use. 

The toothbrush may also include locking means that may be used to 
5 selectively prevent rotational movement of the bristles if desired. This may be 
particularly beneficial where movement of the bristles is effected by movement of the 
handle as it will also allow the user to use the toothbrush in a conventional manner. 

In another aspect this invention resides in a toothbrush including: 

a handle; 

10 a head portion connected to said handle, said head portion having a plurality 

of bristles that are capable of rotation relative to said head portion about an axis that 
extends laterally from said handle; 

drive means associated with said handle for manually driving said rotatable 
bristles, and 

1 5 locking means that may be used to selectively disable said drive means. 

For example the locking means may simply include a pin that is locatable 
within aligned apertures formed in the driving member and an adjacent portion of the 
head portion. When the pin is partially withdrawn such that it no longer engages one 
of the apertures, the driving member is free to move relative to the head portion. 

20 When the pin is removed entirely the driving member can be separated from the. rest 
of the unit thereby enabling a thorough cleaning of the unit if so desired and, if 
necessary, the replacement of the head portion should the bristles be worn and/or 
splayed apart. 

In another aspect this invention resides in a toothbrush including: 
25 a handle; 
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a head portion connected to said handle, said head portion having a plurality 
of bristles that are capable of rotation relative to said head portion about an axis that 
extends laterally from said handle, and 

drive means associated with said handle for manually driving said rotatable 
5 bristles, and wherein the portion of said drive means that in use is located inside a 
person's mouth is housed within said head portion. 

Preferably the arrangement of the drive means and the head portion is such 
that during use, little if any saliva and food products can become trapped inside the 
head portion amongst the drive means. 
10 For example, the drive means may consist of a rack and at least one mating 

pinion and wherein the rotatable bristles may be mounted on said pinion. ' In one 
embodiment, the rack may be connected to or formed integrally with the handle and 
wherein rotational movement of the bristles is effected by reciprocal movement of the 
handle towards and away from the head portion. Alternatively the rack may consist 
•15 of a driving member that is slidably mounted on the handle and wherein movement of 
the driving member may be effected using the user's thumb. 

The rack may also include motion dampening means, such as a tension or 
compression spring connected to and located intermediate one end of the rack and 
an opposing end of a separate driving member used to impart motion to the rack. 
20 The motion dampening means may be used to compound the extent of rotational 
movement of the bristles derived from movement of the driving member. 

The rack like end portion of the handle and the mating pinions may be housed 
within a tubular housing that forms part of the head portion. The housing preferably 
includes a closed end which is inserted in the user's mouth and an opening at the 
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other end through which the handle extends, and wherein the opening is never 
placed inside the user's mouth during use. 

In order that this invention may be more easily understood and put into 
practical effect, reference will now be made to the accompanying drawings which 
illustrate a preferred embodiment of the invention, wherein: 

FIG. 1 is a plan view of a toothbrush constructed in accordance with the 

present invention; 

FIG. 2 is a partial cross-sectional plan view of the toothbrush illustrated in 
figure 1 ; 

FIG.3 is a view of the underside of the toothbrush illustrated in figure 1; 

FIG. 4 is a partial cross-sectional side view of the toothbrush illustrated in 

figure 1 ; 

FIG.5 is a plan view of four mountings belonging to the toothbrush illustrated in 
figure 1 ; 

FIG. 6 is a side cross-sectional view of a pair of mountings belonging to the 
toothbrush illustrated in figure 1 ; 

FIG. 7 is a side view of a pinion belonging to the toothbrush illustrated in figure 

1; 

FIG. 8 is a pictorial view of an alternative toothbrush constructed in 
accordance with the present invention; 

FIG. 9 is a pictorial view of the toothbrush illustrated in figure 9 but wherein a 
portion of the housing has been removed; 

FIG. 10 is a cross-sectional view of the handle of the toothbrush illustrated in 
figure 8, and 
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FIG 11 shows the toothbrush illustrated in figure 8 apart and in line for 
assembly. 

Figures 1 to 4 show a toothbrush 1 0 that includes a head portion 1 1 that is 
connected to a handle 12 and wherein the head portion 11 includes a plurality of 
5 fixed bristles 13 and four sets of rotatable bristle assemblies 14. 

The head portion 1 1 includes a substantially diamond shaped receptacle 1 5 
having a base wall 16 and opposing side walls 17, 18, 19 20 and 21 . The receptacle 
15 further includes four axles 22 that extend upwardly from the base wall 16 as 
illustrated in figures 5 and 6. The receptacle 15 is closed by a lid 23 that includes a 
10 plurality of apertures 24 formed therein through which bristles 13 and individual 
bristle assemblies 14 extend. 

The receptacle 1 5 is attached to a tubular housing 25 that communicates with 
the receptacle 15 as illustrated in figures 2 and 4. 

The handle 1 2 includes an intermediate portion 26 and a rack like end portion 
15 27 having two opposing rows of teeth 28. The intermediate portion 26 is siidably 
received within the tubular housing 25 as shown in figures 2 and 4. 

The bristle assemblies 14 each include a cog 29 located intermediate a 
shoulder 30 and a tubular housing 31 which is adapted to receive and retain the ends 
of a plurality of bristles 32 that extend upwardly therefrom. The shoulder includes an 
20 axially located, cylindrically shaped, bore which is adapted to receive a respective 
axle 22. 

The toothbrush 10 is constructed in a manner whereby individual bristle 
assemblies 14 are each rotatably mounted on a respective axle 22. The rack like 
end portion 27 is then placed within the receptacle 15 such that the teeth 28 mesh 
25 with the teeth of adjacent cogs 29. The bristle assemblies 14 are then retained in 
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position by the placement of the lid on top of the receptacle 1 5 such that it effectively 
closes same. 

The toothbrush also includes locking means 40 that may be selectively used 
to prevent longitudinal movement of the handle 1 2 relative to the head portion 1 1 . 
5 The locking means 40 includes an aperture 41 formed in the intermediate portion 26 
of the handle 12 and two opposing slots 42 and 43 formed in the tubular housing 25. 
The slots 42 and 43 are aligned with one another and the aperture 41 as shown in 
figures 1 to 4. 

The slot 42 includes an enlarged head portion 44 that is adapted to receive 
1 0 the head portion 45 of a pin 46 that includes a shaft 47 that extends through the 

aligned slots as illustrated in figure 4. 

In use, reciprocal longitudinal movement of the handle 12 relative to the head 

portion 11 shall cause the bristle assemblies 14 to rotate about respective axes 34. 

This is only permitted when the head portion 45 of the pin 46 is not located in the 
1 5 head portion 44 of slot 42. This may be easily achieved by pressing against the end 

48 of pin 46 such that it lies substantially flush with the surrounding wall of the 

housing 25, the shaft 47 being free to travel along the length of the aligned apertures 

42 and 43. 

The rotational movement of the bristles 32 it is believed will assist with the 
20 - cleaning of the user's teeth. However, if the user wishes to use the toothbrush in a 
more conventional manner, he or she may push the head portion 45 down such that 
it is retained in the slotted head portion 44, as illustrated in figure 4. When the pin 46 
is in this position the handle 12 can not move relative to the head portion 11. 
Consequently the bristles 34 do not rotate and wherein the toothbrush 10 functions 
25 like most manual toothbrushes that have several rows of fixed bristles. 
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The user may separate the handle 12 and the head portion 11 by removing 
the pin 46. This enable the head portion 11 to be cleaned such as by immersing the 
head portion in a glass containing a suitable disinfectant. Furthermore, if the bristles 
13 and 32 are worn or splayed apart, the head portion 11 may be replaced by a new 
5 head portion while retaining the handle 1 2. 

The construction of the head portion is such that little, if any, saliva or food 
products will pass through the apertures 24 formed in the lid 23 through which the 
bristles extend. Similarly, because the fit between the apertures 49 in the lid 23 
through which the respective tubes 32 extend is a close fit, again it is believed that 
1 0 little, if any, saliva or food products will pass therethrough. 

Furthermore the opening 50 in the housing 25 and the. slots 42 and 43 are 
located far enough away from the head portion 1 1 that in use neither the slots 42 and 
43 or the opening 50 will be placed in the user's mouth. Consequently, there is little 
likelihood that saliva and food products will enter the housing 15 containing the rack 
15 and pinion members vie the slots 42 and 43 or the opening 50. 

In the light of the above it is therefore believed that the toothbrush 10 will be 
easier to use than the prior art; will enable user's to clean their teeth better than 
conventional toothbrushes because of the inclusion of the rotating bristles 34; will be 
more hygienic and wherein worn parts can be easily replaced with new parts. 
20 Figures 8 to 1 1 show another toothbrush 100 that includes a head portion 1 1 1 

that is connected to a handle 112 and wherein the head portion 111 includes a 
plurality of fixed bristles 1 1 3 and two sets of rotatable bristle assemblies 114. 

The head portion 111 includes a substantially diamond shaped receptacle 115 
having a base wall 116 and opposing side walls 117, 118, 119 120 and 121. The 
25 base wall 116 includes two aperture 122 formed therein. The receptacle 115 is 
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closed by a lid 123 that includes a plurality of apertures 124 formed therein through 
which bristles 1 13 and individual bristle assemblies 114 extend. 

The receptacle 115 is attached to a tubular housing 125 that communicates 
with the receptacle 115 as illustrated in figures 9 and 11. The housing 125 has a 
5 generally rectangular shaped transverse cross-section. 

The handle 112 includes an intermediate portion 126 and a rack like end 
portion 127 having two opposing rows of teeth 128. The intermediate portion 126 
has a generally rectangular shaped transverse cross-section and is siidably received 
within the tubular housing 25 as shown in figure 9. The intermediate portion 126 

10 includes a depending flange 101 that in use is locatable behind an inwardly pointing 
nib 102 that extends from the opening to the housing 125. Engagement of the nib 
1 02 with the flange 1 01 prevents any unintentional withdrawal of the handle 1 1 2 out 
of the head portion 111 during use while maintaining engagement of the teeth 128 
with the rotating bristle assemblies 1 14. The location of the flange 101 on the handle 

15 112 marks the rearward extremity of the reciprocating motion of the handle relative to 
the head portion 111. 

The intermediate portion also includes a curved shoulder 103 that in use 
selectively abuts against the curved mouth 104 of the housing 125. Abutment of the 
shoulder 103 with the mouth 104 marks the forward extremity of the reciprocating 

20 motion of the handle 1 1-2 relative to the head portion 111. 

The bristle assemblies 114 each include a cog 129 located intermediate a stub 
axle 130 and a tubular housing 131. Each stub axle 130 is locatable within a 
respective aperture 122 and is capable of rotating relative thereto. The housing 131 
is adapted to receive and retain one end of a bristles 132 that extends upwardly 

25 therefrom. 
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The toothbrush 100 is constructed in a manner whereby individual bristle 
assemblies 1 14 are each rotatably mounted on a respective axle 129. The rack like 
end portion 127 is then placed within the receptacle 115 such that the teeth 128 
mesh with the teeth of adjacent cogs 129. 



portion 111 shall cause the bristle assemblies 114 to rotate about respective 
longitudinal axes. The rotational movement of the bristles 132 is believed will assist 
with the cleaning of the user's teeth. 

However, if the user wishes to use the toothbrush in a more conventional 
1 0 manner, he or she may push their cheek against the head portion 111 so as to 
immobilise. Then using the thumb, of the hand that is holding the handle 112, to 
engage the finger abutment 107, of the housing 125, they may prevent continued 
reciprocal movement of the handle 1 1 2 relative to the head portion 1 1 1 while they 
brush their teeth. 

15 It will of course be realised that the above has been given only by way of 

illustrative example of the present invention and that all such modifications and 
variations thereto as would be apparent to persons skilled in the art are deemed to 
fall within the broad scope and ambit of this invention as is herein before defined in 
the appended claims. 



5 



In use, reciprocal longitudinal movement of the handle 112 relative to the head 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:- 

1 . A manually operable toothbrush including: 

a handle for gripping the toothbrush, said handle having drive means 
5 associated with one end thereof; 

a housing that in use is locatable inside a user's mouth and which is adapted 
to receive said drive means, said housing having a tube connected thereto and 
through which a portion of said handle extends, which portion includes the one end 
thereof; and 

10 at least one bristle assembly that is capable of rotation relative to said 

housing, said at least one bristle assembly having a driven portion that is retained 
within said housing and which is operatively connected to said drive means and 
wherein rotation of said at least one bristle assembly is effected by reciprocal 
movement of said handle relative to said housing, and whereby in use a free end of 

15 said tube is retained outside the user's mouth. 



2. A toothbrush as claimed in claim 1 , wherein said drive means includes a rack 
and said driven portion of said bristle assembly includes a pinion which is adapted to 
mate with said rack. 

3. A toothbrush as claimed in any one of the preceding claims, wherein there is 
also provided locking means for selectively preventing reciprocal movement of said 
handle relative to said housing. 



4. A toothbrush as claimed in any one of the preceding claims, wherein the 

housing further includes at least one fixed bristle assembly attached thereto. 
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matter which is claimed and for which a patent is sought on the invention entitled: 

A TOOTHBRUSH 

the specification of which (check only one item below): 
[] is attached hereto. 

[] was filed as U.S. Patent Application Serial Number 

on , 

as amended on (if applicable). 



[X]was filed as a PCT international application number PCT/AU99/00478 on 15 June 1999 
as amended under PCT Article 19 on 14 Sept 1999 (if applicable). 



I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of 
this application in accordance with Title 37, Code of Federal Regulations § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 of any 
foreign application(s) for patent or inventor's certificate or any PCT international 
application(s) designating at least one country other than the United States of America 
listed below and have also identified below any foreign application(s) for patent or 
inventor's certificate or any PCT international application(s) designating at least one 
country other than the United States of America tiled by me on the same subject matter 
having a filing date before that of the applications for which priority is claimed: 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

(Includes Reference to PCT International Applications) 



ATTORNEY DOCKET NUMBER 
750633 90015641050.90030 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) or PCT 
international apphcation(s) designating the United States of America that is/are listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed m that/those prior apphcation(s) in the manner provided 
by the first paragraph of Title 35, United States Code, §112,1 acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations §1 56(a) which occurred between the filing date of the prior 
apphcation(s) and the national or PCT international filing date of this application. 



PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 35 U.S.C. 120: 
U.S. APPLICATIONS STATUS (Check One) 



S APPLICATION NUMBER 



ABANDONED 



PCT APPLICATIONS DESIGNATING THE U.S. 



U S. SERIAL NUMBERS 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorneys and/or agents to prosecute 
this application and transact all business in the U.S. Patent and Trademark Office connected therewith (List names 
and registration numbers): 



Send Correspondence to: 
JearijC._Ba_ker 
Quarles^&Jrady LLP 
4Tl East VViscons[nAve. Suite 2550 
Milwaukee, Wl. 53202-4497 



Direct Telephone Calls to: 

(414) 277-5000 





FULL NAME 
OF INVENTOR 


FAMILY NAME 
LEUERMANN 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


201 


RESIDENCE & 


CITY 

Rochedale_, 


STATE OR COUNTRY 
Australia AJ- / j j£ 


COUNTRY OF CITIZENSHIP 




POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 
16 Cunningham Street 


CITY 

Rochedale 


STATE & ZIP CODE/COUNTRY 




FULL NAME 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 




RESIDENCE & 
CITIZENSHIP 


CITY 


STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 




POST OFFICE 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 




FULL NAME 
OF INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


203 


RESIDENCES 
CITIZENSHIP 




STATE OR COUNTRY 


COUNTRY OF CITIZENSHIP 




POST OFFICE 


POST OFFICE ADDRESS 


CITY 


STATE & ZIP CODE/COUNTRY 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or 
any patent issuing/there 




SIGNATURE OF INVENTOR 202 



SIGNATURE OF INVENTOR 203 
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